Background: C-reactive protein (CRP) is one of the acute-phase proteins which increases during inflammatory conditions. Nowadays, C-reactive protein (CRP) is a commonly used biomarker especially in emergency department (ED) for diagnostics of febrile and infectious patients. It is almost impossible to distinguish the bacterial from nonbacterial (viral) infection by CRP level only -so the detailed history of onset of disease is very important to establish the diagnosis of bacterial infection as a cause of acute abdominal pain. Objective: The aim of this study was to establish the diagnostic value of leucocyte and CRP count in in diagnosing acute abdominal pain.
Introduction
C-reactive protein (CRP) represents one of the acute-phase proteins (APPs), which serum level changes rapidly in the presence of inflammatory conditions, by at least 25% 6, . C reactive protein (CRP) was discovered in 1930 whereas this name received because reacts with the C-polysaccharide of the pneumococcus bacteria in the acute phase of pneumococcal pneumonia 1, 4 . CRP can be useful to screen many inflammatory conditions but without the possibility to distinguish accurately the etiology of the inflammation process because increased values of CRP are registered not only in infectious diseases, but also in the presence of systemic inflammation caused by rheumatoid arthritis, myocardial infarction, necrotising soft tissue infections, multiple trauma, neoplastic processes , pancreatitis etc., This is why it is not recommend to use CRP to differentiate inflammatory conditions from infectious diseases 2.3 . CRP is predominantly synthesized by the liver and its level in the blood starts to rise four to six hours after the inflammation and it duplicates every eight hours, while the maximum value is registered within 36 to 50 hours. The plasma half-life of CRP is about 19 hours whereas it may take several days to return to the baseline level 20 Due to its long half-life in the serum, CRP may remain high during recovery phase, but if reduction of CRP is not registered 72 hours after treatment a re-evaluation of the course of the disease is recommended 16, 17 . Leucocyte count still remains the most frequently used laboratory test in diagnosing acute abdominal pain. The range of sensitivity and specificity of WBC for the diagnosis of acute abdomen in several clinical studies have been reported to be between 67% and 97.8% 7 , whereas in this context neutrophil count has been detected as a superior diagnostic marker for differential diagnosis of acute abdomen. In most studies it is estimated that a neutrophil ratio above 85% is a safe sign of advanced acute appendicitis 9, 11 . The aim of this study was to evaluate the diagnostic value of leucocyte and CRP count in in diagnosing acute abdominal pain.
Materials and methods
All patients admitted in our clinic with a clinical sign of acute abdominal pain between January 2015 -2018 were studied retrospectively. After admission the diagnosis of patients with acute abdominal pain was established by medical history, physical examination, CRP level, white blood cell (WBC) count and sometimes imaging tests such as plain abdominal radiography, ultrasonography and abdominal CT scan. According to the results of physical examination, laboratory results as well as ultrasonography and abdominal computed tomography examination, patients were divided into two groups. The first group included the patients with nonsurgical conditions, whereas the second group all the patients with surgical diseases (in total 45 patients).
Results
During the study period there were 159 patients (72 of them were males and 87 females) (Diagram 1).
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The mean age of children included in this study was 10.01 years, ranging from five to fifteen years (Diagram 2). Graph 2 All the patients included in this study complained for acute abdominal pain. After careful examination and clinical evaluation it was noticed that in 47 patients a surgical condition was the cause of acute abdominal pain, whereas in 108 children a nonsurgical disease was the reason of complaint. Anamnestic data revealed that in children with surgical conditions the pain usually begins in the periumbilical region and then was localized in the RLQ region, whereas during examination all the patients had a rebound tenderness in the right iliac fossa. In the group of patients with non-surgical disease pain started mainly in the epigastrium or around umbilicus and then scattered across the abdominal cavity. The most common cause of acute pain in the group of children with surgical disease was been acute appendicitis -in 42 of them, whereas Meckel's diverticulitis, jejunal intussusception and ruptured ovarian cyst was a cause of acute abdominal pain in the remaining three patients.
Graph 3
In the group of children with non-surgical abdominal pain, mesenteric lymphadenitis, dyspepsia, acute gastroenteritis and pelvic inflammatory disease was the most common cause of pain. In all the patients after admission blood samples were obtained and CRP level and WBC were determined. In the group of patients with surgical disease the level of CRP more than 5 g/L was 
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Ruptured ovarian cyst registered in 33 patients or 73 %, whereas in a group with non-surgical conditions the level of CRP > 5 g/L was registered in 75 children or 65 %. Repeated measurements of CRP were performed in all patients with surgical condition and in 33 of them CRP was steadily high, whereas in twelve others was registered a decrease in CRP level.
WBC count was also performed in all patients and moderate leukocytosis ≤ 15.000/mm3 was registered in 39 patients (86 %) with surgical conditions and in 81 children (70 %) with nonsurgical diseases.
Abdominal plain radiography was performed in 59 patients included in our study, 18 of which was been with surgical diseases whereas 41 with nonsurgical conditions. Our assessment was that plain radiography does not show a high sensitivity or specificity for the diagnosis of acute appendicitis and should not be ordered in this group of patients, but my be of particular importance in differential diagnosis of the acute abdominal pain.
Abdominal CT has been shown to have a greater sensitivity and accuracy not only for the diagnosis of acute appendicitis but also for the diagnosis of other causes of acute abdominal pain. We have performed totally 39 abdominal CT in patients of this study, 11 of which were from the first group and 28 from the second. According to our experience it seems that ultrasound examination has a great sensitivity and accuracy rate for acute appendicitis and intussusception.
Discusion
Despite the recent advances in the diagnostic modalities the diagnosis of acute abdomen still remains a challenge in pediatric practice. For this reason, different diagnostic techniques such as abdominal ultrasound, CT scanning, and laboratory examinations have been used to improve the diagnostic accuracy. Recently one of the most used biomarker in the emergency department to facilitate the diagnosis of acute abdomen is the C-reactive protein (CRP) 6, 8, 12 .
Prospective studies showed that this marker may be useful not only in establishing the diagnosis of acute appendicitis, but also plays a diagnostic role in acute abdominal pain 16, 17, 18, 19 . Another parameter that helps to determine the etiology of acute abdominal pain is also white blood cell count (WBC) 24, 5 . It is estimated that C-reactive protein and WBC count can be helpful in the diagnosis of acute abdomen 9,10,11 .
In many studies conducted over the last years it is estimated the diagnostic value of CRP in acute abdominal pain and most of them have concluded that CRP alone is not useful in differentiating between surgical and non-surgical causes of acute abdomen 13, 14, 15 . Other studies emphasize the role of white cell count and C-reactive proteins in the diagnosis of acute appendicitis and they report a high sensitivity and specificity of these parameters in the diagnosis of acute abdominal pain 21, 22 . Our study shows that the specificity of CRP to diagnose the cause of acute abdominal pain was very low, but combination of WBC count and Creactive proteins give a more valuable information for the diagnosis of acute appendicitis during acute abdominal pain 5, 7 . It is estimated that patients with high value of CRP and WBC are highly suspected to have acute appendicitis and should be followed carefully until the decision on surgical intervention is undertaken.
Many authors as Anderson et al. 13 studied the value of CRP and WBC count in patients suspected for 26 . However according to the experience of many clinicians of the emergency department, ultrasonography is most useful in diagnosing of some group of the diseases such as PID, renal colic, advanced periappendicular inflammation etc 29 . Concerning CT it is recommended if excessive bowel gas precludes ultrasonography examination, or in the case of diseases of small and large intestine 28, 30 . Conclusion: Increased level of CRP concentration is not sufficient to differentiate between surgical and non-surgical diseases in patients with acute abdominal pain, while the combination of CRP and WBC count provides safer data about the etiology of acute abdominal pain. However, CRP level and WBC count should be used only in adjunctions with clinical data and if possible with ECHO examination or abdominal CT-scan.
